mercury s t a r t e d above 1200 K and t h e values of E f o r surface migration and de-l sorption increased with temperature a t t a i n i n g a constant value of 120 k J mol-a t temperatures > 1700 K. The surface ~o t e n t i a l changes throughout adsorption, surface migration and desorption have been determined.
Mercury is known t o show a s&ong tendency f o r adsorption on various (1 -7)
surfaces. Due t o such a behaviour, it is considered as a ~o i s o n f o r many c a t a l y t i c reactions (1, 4) . Mercury displaces adsorbed hydroaen from metal surfaces, and t h e mercury t h a t is adsorbed after hydrcuen displacement is shown t o be present as physically adsorbed l a y e r on top of t h e chemisorbd mercury layer (1, 4) . Paunev ard
Mikhailev ( 6 ) have u t i l i z e d t h e f i e l d emission microscope t o i n v e s t i g a t e multilayer adsorption of mercury on tungsten a t 150 K.
I h e present work involves f i e l d emission microscope s t u d i e s of t h e adsorption of mercury on tungsten a t 245 K. me investigation covered many other aspects t h a t have been ignored i n t h e previous studies.
EXPERIMENTAL
Ihe apparatus and t h e experimental technique have already been described ( 8 , 9 ) . Triply d i s t i l l e d mercury was used a f t e r thorough freezing and p n p i n g operations. Activation energies (E) f o r various processes, occurring throughout heating of a mercury saturated t i p t o temperatures higher than t h a t of adsorption, have been determined as explained previously ( 8 ) . The work functions (@) were derived from t h e current-voltage c h a r a c t e r i s t i c s which obeyed Fawler-Nordheim equation (10) . The surface p o t e n t i a l ( v ) , characterizing any adsorption s t a t e , w a s defined by: is t h e work function of t h e clean tungsten (8.0eV) surface and gads is t h e worfC1=tion of t h e same surface a f t e r mercury adsorption.
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When mercury is adsorbed a t a pressure of N m-2 on a tungsten t i p which w a s kept a t 295 K p r e f e r e n t i a l adsorption occurs on t h e (111) planes and around (001 ) , (112) and (011 planes as indicated i n at terns 2 t o 9 of p l a t e 1. Surface s a t u r a t i o n with Hq a t 295 K occurs i n 2 min (pattern 9 ) and t h e i n t e n s i t y d i s t r ibution pattern of t h e saturated surface does not chanqe t h e r e a f t e r with time.Adsorption of Hg a t 295 K increases t h e average work function of tungsten as idicated by t h e surface potential. Potential ( v ) changes with t i m e i g fig,l ( A ) .
Adsorption of Hg on tungsten a t 295 K and under a pressure of 10-N m was l i k e l y t o r e s u l t i n a chemisorbed mercury layer on t h e t i p surface. The f a c t t h a t pattern 9 of p l a t e 1 was s t a b l e over t h e temvratuse range 295 -750 K even when the mercury pressure was reduced down t o 10-N m excludes t h e p o s s i b i l i t y of physical adsorption on t h e t i p surface o r on t h e top of t h e chemisorbed mercury layer. Physical adsorption of mercury on top of chemisorked mercury l a y e r was reported ( 1 ) t o occur on N i film when t h e v a m r pressure (p) of mercury r e l a t i v e t o its saturated vapour pressure (pO), t h a t is p/pO, was considerably higher than 0.1 ; t h e value of p/pO i n t h e present work w a s only 0.01 . Mercury whiskers have When t h e mercury saturated t i p is qeated2under a pressure of 10-N m t o temtxratures 750 K t h e adsorption imaae (pattern 9) is a l t e r e d considerably and t h e adsorbed mercury underqoes surface migration and eventually is desorked by way of many c h a r a c t e r i s t i c s i n between steps ( p a t t e r n 10-32 of p l a t e 2) . The surface p o t e n t i a l variations throughout migration and desorption a r e indicated i n fig.1 (B) . The sequence of events durinq heating t h e t i p subsequent t o surface s a t u r a t i o n with Hg a t 295 K may be resolved i n t o three d i s t i n c t stages.
1 -Stage I , covering patterns 10-l-ate 2, which occurs with a constant energy of activation of 45 t o 50 k J moll and t h i s value is smaller than t h e h e a t of eva r a t i o n of mercury of 61.5 k J molq. Paunev and P Mikhailev ( 6 ) have found t h a t the heat of evaporation of H q from multiadsorbed mercury layers on W a t 150 K converged with t h e l a t e n t heat of subli-P l a t e 1 -Pattern 1 t o 9 which have mation of bulk Hg. Such a low been obtained throughout energy of activation which is adsorption of mercury vapour measured f o r t h i s s t a g e is u n d y a p y~~m r e of l i k e l y t o correspond t o purely 10-N m-on W a t 295 K.
Hg migration on t h e W surface.
This was f u r t h e r s u o w r t d by the f a c t t h a t no Dressure build-uv occurred i n obtaininq patterns 10 -17. The main events of t h i s s t a q e w e r e :
( i ) the decrease of emission a r o u d (111) region as shown i n patterns 10 and 11 of p l a t e 2, and the extension of the dark (112) region towards (113), (123) and (223) planes, thus enlarqina a t t h e exoense of the (001 and (111) regions.
(ii) the emission increases once again from t h e (111) reqion i n patterns 12 -17 of p l a t e 2. In t h e meantime, the dark area around (011) decreases considerably. It is knum t h a t c e n t r a l (011) plane and t h e special zones linking i t t o other (011) planes c o n s t i t u t e a network of lm-impedance paths f o r t h e diffusing atoms. The Hg atoms w i l l therefore migrate rapidly t o and over the c e n t r a l (011) plane of t h e t i p , but w i l l be trapped on t h e rough surface a t its edge. Mimation of chemisorbed CO on W was found (17 -19) t o s t a r t round 700 K and w a s rapid over t h e (011) plane and the zones connecting it with (111) planes: t h e activation enerqy of such process was estimated t o be 88 k J mol-.
2 -Staqe 11, covering patterns 18 -28 of p l a t e 2, which occurs on heatinq t h e t i p t o t e m~e r a t u r e s 1200 -1700 K involvinq probably both surface migration and desorption processes. q e energy of activation a t t h i s s t a g e increased gradually from 50 t o 110 k J mol-as indicated i n fig.2 . me major events of t h i s s t a g e are :
( i ) the continuous growing of the (112) region a t t h e expense of (111) and (001) regions. Some of the Hg which is removed from these reqions may be deposited on the (111) region from t h e t h r e e nearest (112) planes. 'Ihese accumulations o r protrusions above t h e hemispherical surface produce e x t r a l o c a l f i e l d and show up as regions of increased emission. 
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In patterns 27 -28 of p l a t e 2, the Hg adsorbates a r e not shown t o be uniformly distributed on the (111) region but appear t o be concentrated i n the form of "clusters". The clusters a r e shown i n patterns 27 -28 t o be surrounded by neighbouring regions having considerably smaller concentrations and consequently different i n t e n s i t i e s of electron emission. Some of the adsorbed Hg on ( 1 1 1 ) and ( 1 1 2 ) regions may diffuse i n t o (011) plane, along the edges of the l a t t e r plane, from which desorption is l i k e l y t o take place.
(ii changes occurring around (01 1 ) plane. The central dark rectangle appears most clearly i n pattern 18 with its boundary l i n e s a t the edges of the (011) plane. 
This is interpreted t o mean t h a t t h e adsorbed

